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Major program on nano risk assessment (ecotox and life cycle)
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Nano Revolution?

About 600 products, example: LifeStraw
Reduces bacteria by at least 6 log10 (99.9999%) and 

viruses by about 2.0 log10 (99%)

Cost: ~$2, Good for 1yr (700 L of water)



Current Risk Assessment

“Silver is present in LifeStraw-treated water at 

concentrations ranging from low (<25 ppm) to high (up to 

200 ppm) in effluents collected over the intended lifetime 

of the device (700 L). The average effluent silver 

concentrations … are below the WHO guideline value and 

the US EPA MCL of 100 ppb.”
www.lifestraw.com

Are Bulk Material Standards Appropriate for Nano?
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What can happen 

(go wrong)?

What are the 

consequences?

How likely is it?

Risk Assessment Formulation



Need for Risk Assessment 
Public Concerns are Increasing

Two types of “correct” risk assessment: 

Expert: Risk = Hazard · Exposure · Magnitude · Probability

Layperson: Risk = Hazard · Perception

For stakeholders, the root issue is: 

fear of becoming a victim to (uncompensated) loss

Core concerns tend to be: 

trust, control, process, information and timing.



# 7US Army Engineer Research and Development Center

Main Points

1. Relation of pattern, structure-activity and physico-chemical 

properties of  nanoparticles on toxicity and life-cycle risk is 

widely unknown and available information is fragmented.

2. Challenges of risk assessment and management for situations 

with a limited knowledge base and high uncertainty and 

variability require coupling traditional risk assessment with 

multi-criteria decision analysis (MCDA) and Adaptive 

Management to support regulatory decision making.

3. Entities engaged in nanotech must consider practical and 

innovative steps to minimize identified risks while managing 

proactively for unknowns. Regulatory program should provide 

value to business by helping focusing on decreasing life-cycle 

product risk while keeping costs down.
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Multi-Criteria Decision Analysis and Tools

• Multi-Criteria Decision Analysis (MCDA) methods:
– Evolved as a response to the observed inability of 

people to effectively analyze multiple streams of 
dissimilar information

– Many different MCDA approaches based on different 
theoretical foundations (or combinations)

• MCDA methods provide a means of integrating various 
inputs with stakeholder/technical expert values

• MCDA methods provide a means of communicating 
model/monitoring outputs for regulation, planning and 
stakeholder understanding

• Risk-based MCDA offers an approach for organizing and 
integrating varied types of information to perform rankings 
and to better inform decisions
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Risk 

Analysis

Modeling / 

Monitoring

Stakeholders’

Opinion

Cost

Decision Analytical Frameworks
• Agency-relevant/Stakeholder-selected

• Currently available software

•Variety of structuring techniques 

• Iteration/reflection encouraged

•Identify areas for discussion/compromise

Decision-Maker(s)

Sharing Data,Concepts and Opinions

Evolving Decision-Making Processes

Tool Integration 

Decision 

Integration



# 10US Army Engineer Research and Development Center

Problems

Alternatives

Criteria

Weights

Synthesis

Decision

Decision Matrix

Evaluation

RA

MCDA

Feeds

RA

MCDA
RA Feeds MCDA

Adaptive
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How can CRA, MCDA and AM improve the quality and 

acceptability of decisions?
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Formulate
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Select
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Corps Planning

Problems
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Evaluation
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Risk and Decision
Analysis Framework

Synthesis

Decision

Decision Analysis Tools
MAUT

Risk Analysis Models
Wave/Storm Surge
Infrastructure Models
Ecosystem Models
Economic Models

Figure 2. RIDF

Scenario Analysis

Risk Informed Decision Framework: 

Restoration Planning for Coastal LA and MS



 

Nanomaterials:  Environmental Risks and Benefits 
and Emerging Consumer Products 

 

NATO Advanced Research Workshop 
27-30 April 2008, Portugal 

 
 

 Organizing Committee 
Jeffery A Steevens (Director), U.S. Army Corps of Engineers, USA  

Igor Linkov (Chair), Carnegie Mellon University, USA 
Mahmud Haraza (Co-Director), Atomic Energy Authority, EGYPT 

Vicki Colvin, ICON, Rice University, USA 
Saber Hussein, U.S. Air Force, USA 

Delara Karkan, Health Canada, CANADA 
Jeff Morris, US EPA, USA 

 

Contact the ARW Organizers, 
Dr. Jeffery Steevens at Jeffery.A.Steevens@us.army.mil 

Dr. Igor Linkov, ilinkov@yahoo.com 
 
 
 
 
 

 
 
 

U.S. Army  
Engineer Research and 
Development Center 

Decision Analysis and 
Risk Specialty Group 
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Main Points

• Relation of pattern, structure-activity and physico-chemical 

properties of  nanoparticles on toxicity and life-cycle risk is 

widely unknown and available information is fragmented.

• Challenges of risk assessment and management for situations 

with a limited knowledge base and high uncertainty and 

variability require coupling traditional risk assessment with 

multi-criteria decision analysis (MCDA) and Adaptive 

Management to support regulatory decision making.

• Entities engaged in nanotech must consider practical and 

innovative steps to minimize identified risks while managing 

proactively for unknowns. Regulatory program should provide 

value to business by helping focusing on decreasing life-cycle 

product risk while keeping costs down.
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